Background: The burden of maternal mortality in sub-Saharan Africa is enormous. In Ghana the maternal mortality ratio was 350 per 100,000 live births in 2010. Skilled birth attendance has been shown to reduce maternal deaths and disabilities, yet in 2010 only 68% of mothers in Ghana gave birth with skilled birth attendants. In 2005, the Ghana Health Service piloted an enhancement of its Community-Based Health Planning and Services (CHPS) program, training Community Health Officers (CHOs) as midwives, to address the gap in skilled attendance in rural Upper East Region (UER). The study determined the extent to which CHO-midwives skilled delivery program achieved its desired outcomes in UER among birthing women.
Background
High maternal mortality in developing countries remains a challenge. Maternal death is "the death of a woman while pregnant or within 42 days of termination of pregnancy from any cause related to or aggravated by the pregnancy or its management, but not from accidental or incidental cause" [1] .
According to WHO, UNICEF, UNFPA, and The World Bank, sub-Saharan Africa accounted for 56% of the global total estimated maternal deaths of 287,000 in 2010 [2, 3] . Additionally, about 60 million women worldwide have poor reproductive health or serious pregnancy-related illnesses or disability including fistulae, uterine prolapse, and infertility [4] . Ghana has a high maternal mortality ratio (MM Ratio) of 350 maternal deaths per 100,000 live births [2] .
Access to and quality skilled attendants at birth and emergency obstetric care [5] has been shown to be effective in reducing maternal mortality [4] . Skilled birth attendance is defined as "the availability of health professionals with midwifery skills (doctors, nurses or midwives) to promote utilization, conduct normal deliveries and provide first aid, the enabling environment of health policy and system, drugs, equipment, supplies, and transportation, knowledge and skills to refer from one level of skilled attendance to another and the demand for skilled care by community as evidenced by utilization" [6, 7] . One of the key indicators for monitoring progress towards the Millennium Development Goal (MDG) 5 is the proportion of births by skilled attendant. In Ghana, two-thirds of women deliver with the assistance of skilled attendants, but skilled delivery is higher in urban (88%) than in rural areas (54%) [8] . Nevertheless, the level of skilled delivery in the rural areas of UER (67%) is similar to that of urban areas in Ghana [8] .
The Community-Based Health Planning and Services (CHPS) program was established in 2000 to improve access and quality of health care and family planning services in Ghana. The CHPS Initiative emanated from the Navrongo experiment known as the Community Health and Family Planning (CHFP) project designed as a community-based model for providing integrated health services to rural communities. The experiences and lessons of the 'Navrongo Experiment' serve as the basis for the establishment of the CHPS program. The CHPS program is implemented by the Ghana Health Service (GHS), but with substantial contribution from the local communities with the provision of land and labor for building CHPS compounds [9] . Community volunteers undertake health education and management of minor ailments [9] .
The GHS has trained a cadre of health care providers known as Community Health Officers (CHOs) to provide skilled attendance at delivery to women in rural areas through the CHPS program. A CHO-midwife is an auxiliary nurse, who is also trained in midwifery to provide basic health services including skilled delivery care in rural areas [9] . If the CHPS program is effective in promoting skilled attendants at delivery it may address the geographical, cultural, socio-economic and ethnicity factors that limit access to maternity care by making health services available through close proximity to rural families, socially accessible through wide community participation, and affordable through free delivery system.
Against this background, the main objectives of this study are to ascertain women awareness of the skilled delivery program; determine the percentage of women who have delivered with the CHO-midwives, and examine factors that influence women decision to have skilled attendants at birth in rural areas such as geography and accessibility [10] [11] [12] , socio-economic factors [11] [12] [13] [14] [15] and traditional beliefs and ethnicity factors [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .
Methods

Study setting
The study was conducted in the Kassena-Nankana East (KNE), Kassena-Nankana West (KNW), and Bongo Districts of the Upper-East region (UER) of Ghana. The UER, in northern Ghana, is one of the two regions in Ghana which is most remote from Accra, the capital. According to the 2010 census, the total population of the region is 1,046,545. The KNE district had an estimated population of 109,944 whereas the KNW district, newly carved out of the Kassena-Nankana District in UER, had an estimated population of 70,667 in 2012. Bongo district's 2010 estimated census population was 84,545. KNE and KNW are predominately Kassenas and Nankanas and the Bulsas as a minority group in KNE. In the Bongo district, the people are mostly Frafras [21] .
The people of UER share similar social and cultural practices such as funeral and widowhood rites, festivals, marriage customs and child naming [17] . Households are grouped into extended family units or compounds, each headed by a male. Lineage, customs, religious practices, marriage patterns, and other social characteristics of the population are traditional, but social changes such as construction of roads, schools and hospitals, among other things, are taking place [17] .
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Study design and methods
We conducted a household survey with women who had ever given birth in the three years prior to the study to ascertain their awareness of the CHPS program, use of the services, and determine factors that are associated with skilled attendants at birth. The predictor variables included ethnicity, husband's education, woman's education, age group, employment status, type of employment, religion, distance to health facility and number of children.
Sampling and sample size
The sample size was calculated based on a proportion of deliveries supervised by trained professionals of 50% in the UER with annual births of 8,918 in the three districts and 95% confidence interval as well as a corresponding p < 0.05 for significance. We used the formula sample size n = [DEFF*Np (1-p)]/[(d 2 /Z 2 1-α/2 *(N-1) + p*(1-p)] [22] and this gave us the sample size of 369 women. Assuming a refusal rate of 10%, the total sample size for the three districts was 407. In each district, women were included in the study based on the proportion of deliveries in that district.
A two-stage sampling method was employed. The primary sampling unit was the enumeration area (EA), defined as the geographic area canvassed by one census representative. The EAs ranged from 96-187 in the three districts. Sampling EAs and households was based on the assumptions that: (1) CHO-midwives were working in most of these EAs in each of the three districts and (2) there is homogeneity in receipt of CHO-midwives services across the EAs.
A CHO-midwife supervises or covers at least 24 EAs in a district. The three districts were included because they were the only districts having CHO-midwives providing skilled delivery services in CHPS zones. In the first stage, 10 EAs were selected proportional to the size of the EAs with at least one CHO-midwife working. The research team obtained a list of all the compounds and households in the EAs with women who had given birth in three years prior to the survey by visiting households and compiling a comprehensive list of women in compounds and households with children under five years. In the second stage, we selected households randomly from the compound and household listing developed and the interviewers visited each randomly selected household and interviewed the woman with a child within the age limit. In each household, where there is more than one woman with a child within the age limit, we interviewed the woman with the youngest child. A total of 1,300 women were on the compound and household list compiled for the study.
Data collection
The data was collected using a structured questionnaire from January 13, 2012 to May 31, 2012. The questionnaire had sections on women's social and demographic characteristics, knowledge and utilization of skilled delivery services, reasons for use or non-use of skilled delivery services, and decision-making on place of birth. Validated questions used in similar surveys were adopted wherever possible. The research team identified and selected field supervisors and fieldworkers who are literate for the survey data collection. The training of field supervisors and fieldworkers consisted of lectures, role playing and pretesting. They were instructed on how to number the questionnaire, and check for consistency of responses, among others.
We pre-tested the questionnaire in selected communities in the three districts which were not part of the study. The interviews offered the fieldworkers the opportunity to practice interviewing techniques, and the questionnaire was further revised based on the pre-test. In order to ensure that data collected was of good quality, trained supervisors, and research team closely monitored and supervised the fieldworkers and checked the consistency of the responses.
Data analyses
Descriptive statistics (frequencies and percentages) were used and where appropriate chi-square test was used to test for group differences. All p-values were two-tailed, and a value of p < 0.05 was considered statistically significant. To adjust for multiple determinants of women's decision to have skilled attendants at birth, logistic multivariate regression was performed using STATA version 11. The outcome variable was women's utilization of skilled attendants at birth (yes, no), and the explanatory variables included ethnicity, husband's education, women's education, and employment status, type of employment, religious affiliation, age group, number of children and distance to health facility. We adjusted for community effect in the analysis, but this was not found to be significant (P = 0.44).
Results
Background characteristics
A total of 407 women were interviewed yielding a response rate 100%: 165 women were from Bongo, and 121 women each from the KNE and KNW. Of all the respondents, 44% were Frafras, 30% were Nankanas, and 24% were Kassenas. About two-thirds (64%) of the respondents were Christians, 28% practiced traditional religion, and 9% were Muslims (Table 1) . Nearly half of the women have had some formal education (mostly primary level). Similarly, nearly half of the husbands have had education but their level of education was higher compared with the women.
Of the 407 respondents, 93% had heard of the CHOs working in their vicinity. When respondents were asked who they believed provided skilled delivery services in their community, most respondents (83%) reported CHO- midwives; 10% mentioned midwives/nurses, doctors in the health centers/clinics, and district hospitals; 5% reported the TBAs provide delivery services in their communities; and 2% mentioned the CHOs.
Deliveries supervised by different professionals Figure 1 showed the percentage of women who delivered with different practitioners in the three districts. Nearly 80% of women delivered with the assistance of skilled birth attendants: 42% delivered with CHO-midwives; 35% with doctors or midwives at health facilities; 2% with CHOs, and 21% with TBAs or other older women. Regarding future deliveries, 76% of the women indicated preference to deliver with a CHO-midwife, while 20% intended to deliver with health personnel at the hospital or health center. When asked about the persons involved with the decision-making on the place of the last delivery, 78% of respondents said they made the decision themselves, one-third noted that health professionals were involved in making the decision, and a similar proportion said that their husbands were involved with the decision making process. Further, 13% noted that their mothers-inlaw played a role in the decision-making. Most respondents mentioned precipitous labor as the main reason for their inability to deliver with a CHO-midwife or in a health facility.
Bivariate outcomes on women use of skilled attendants at birth Table 2 presents bivariate results of use of health professional at delivery by selected characteristics. Without controlling for other socio-demographic factors, the Nankanas were less likely to be supervised by skilled attendants at birth. Further, women who were educated or married to educated husbands were more likely to have delivered with skilled birth attendants. Women who had one child were more likely to seek skilled care at birth than women with four or more children. However, employment status, religious affiliation, marital status, women and husband's level of education and distance to health facility were not associated with women's use of skilled professionals at birth.
Multivariate outcomes on women use of skilled attendants at birth Table 3 presents the findings of the multivariate analysis. When we adjusted for other socio-demographic factors such as religion, employment status, age group, and number of children, the Nankanas were less likely to have had skilled attendants at birth compared with the Kassenas. Husband's education and use of skilled delivery at birth was statistically significant association. However, there was no statistically significant association between the other variables noted above and skilled delivery at birth.
Discussion
The findings revealed that majority of women have had skilled delivery three years prior to this study in CHPS zones where there was a CHO-midwife and many of the women preferred to be supervised by skilled attendants during birth in future. Multivariate analyses showed that women of the Nankana tribe and those with uneducated husbands were less likely to access skilled attendants at birth in rural settings. Over four-fifths of women knew of the presence of a community health officer (CHO) in the community or that CHO-midwives provided skilled delivery services in the communities. Further, nearly 80% of the women sought skilled delivery care during their last birth and that could partly be attributed to the presence of the CHOs and CHO-midwives in the study area. Almost all the women preferred to deliver with a skilled attendant in future (76% with CHO-midwives) which demonstrated the positive influence of the presence of CHO-midwives in rural areas. Health education in these rural communities coupled with the availability of CHO-midwives and access to health facilities could have contributed to women use of skilled attendants. However, there is still the need for more sensitization since 21% of the women reported that they delivered with older women and TBAs in the communities.
In the multivariate analysis, husband's education also showed statistically significant association with skilled delivery at birth. Husband's decisions are important when it comes to who assisted with the woman's delivery. In our study, husbands were not necessarily the sole decisionmakers, yet they still played an important role in the decisions surrounding birth. Husbands are mostly family heads and key deciders on their families' welfare and that power to take decisions extends to maternity care. Mills and Bertrand reported that among the Kassena-Nankana, decisions on place of delivery was the exclusive duty of the compound head, who is usually the senior male in the family or the husband of the woman or older women [11] . Almost all the women reported that they would deliver in a health facility in the future. That meant that if the skilled delivery program is well implemented in CHPS zones, every woman would be supervised by a skilled attendant at birth and that would guarantee the safety of women during delivery and accelerate attainment of MDG 5.
The Nankanas were less likely to have skilled delivery at birth compared with the Kassenas after controlling for other socio-demographic factors. There was no significant effect of the Frafra and 'other' ethnic groups on skilled attendants at birth. These findings are consistent with results from previous studies that revealed the significant role ethnicity plays in influencing women's decision to seek skilled care at birth [12, 13] .
The Nankanas are largely traditionalists compared with the Kassenas who mostly practice Christianity. These ethnic differences are, partly related to the way Christianity was first introduced among the Kassenas because the early missionaries had few problems with their language (Kasem). This resulted in the Kassena communities experiencing social changes that included building of schools and hospital/ clinics that were driven by Christian doctrines more than was the case in the Nankana areas [23] .
We had a 100% response rate and achieving universal response rate in these three districts was possible since they are longstanding research sites for the Ghana Health Service and the Demographic and Health Surveys.
Study limitations
The study is focused on skilled delivery program within the context of the CHPS Initiative and might not be generalizable to other contexts because of the uniqueness of the design and implementation of the CHPS program in Ghana. However, policy makers and program implementers in developing countries could still adapt the strategies to promote community-based programs, particularly the skilled delivery program, in rural areas. Additionally, recall bias could have been a limitation to the study because some participants might not have fully remembered past events about delivery care. However, using a 3-year recall period helped reduce the memory lapses that resulted from this study because it was relatively a shorter period for people to recall events such as place of delivery of last child. Another limitation of the survey research was the absence of baseline data to evaluate the before and after the implementation of the skilled delivery program to determine the increase in skilled deliveries due to the roll-out of the program in CHPS zones. We also lacked a comparison community to determine whether the skilled delivery program in CHPS zones actually contributed to improved skilled deliveries in rural settings.
